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: TEXT: An electronographic study of the phase diagram of Al-CuAl 
alloys in thin films has been carried out. Films @ontaining from 

- 0 to 30 wt.% Cu with thickness of about 150, 250 and 300 was 

“made by simultaneous evaporation and condensation of weighed 

‘portions of Cu and Al. The films were heated in the electrono- 
graphic apparatus with continuous measurement of temperature. The 
phase transformation temperature was found by a change in : 

‘ diffraction pattern, In films 250 A thick, unstable supersaturated We 

- solutions were formed with a copper content of more than 25%, The 
(110) and (200) lines of the 0 phase were observed after quenching 

@8 well as the a solid solution lines, Heating at 100°C led to 

‘further decomposition of the solid solution. In alloys containing 

- 25% copper, when heated to 500°C only the diffraction lines of the 
© phase were observed, Thus a solid solution of Al in CuaAl, must 

‘have been formed, Alloys with less than 25% copper in the 

Mar E73 ec ee on 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


- 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86- 0513R001238: 


goa ER STERN AE SS 


89945 


$/126/61/011/001/012/019 
E£021/E406 


The Phase Diagram of Al-Cu Alloys in Thin Films 


‘quenched state consisted of homogeneous metastable a solid 

' solution, With less than 18% copper, precipitation occurred on 
heating up to 100°C. At higher temperatures, the © phase 

. dissolved in the a phase and at 520°C was completely dissolved, 
_With a copper content of 18 to 25%,complete solution did not occur 


_\ and a metastable eutectic transformation occurred at 520°C. With 


. increase in thickness of the film the dimiting solubility of copper 


'i decreased and the temperature for the reversible transformation 


.a@ + 02a increased. Thus the equilibrium diagram for thin films 


/is different from that in the massive state. Fig.4 shows the 
; equilibrium diagram for a film 250 A thick, There are 4 figures, 
‘1 table and 6 references: 5 Soviet and 1 non-Soviet. 
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AUTHORS. Palatnik, L.S.. hosevach, V.M. and Tyrina, L.V. 


TITLE: Electron Diffraction Studies of the Metastable 
Phases in Au-Sb, In-Sb. In-Bi and In-Ra-Sb Alloys 


PERIODICAL. Fazika metallov i metallovedeniaye, 1961, Vol.11, No.2, 
pp.229-235 


TEXT: Thin layers of the alloys, prepared by simultaneous 
condensation of the components at 40°C were investigated, A new 
phase was detected in the gold-antimony system (Fig.l and table 1). 
It is cubic and its parameter changes from 5.89 to 6.08 & at 

63 to 76 wt.% antimony. It 18s proposed that the new phase is the 
compound AuSb3_. It was observed in falms 200 to 700 ‘A thick 

but not in a film 10 microns thick investigated by X-ray analysis, 
In the indium-antimony samples a cubic and a metastable hexagonal 
form of InSb were observed. Antimony 1n the amorphous state was 7, 
also observed. In the indium-bismuth system. a new phase was 
found between the two stable compounds InBi and In 5Bi. The data 
for the new phase are given in Fig.2 and table 3. It 
corresponded to In3Bip and was found in al] films up to 700 RK 
thick. It was stable up to 90°C where it dissociated into InBi 
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and liquid, The ternary antimony-indium-bismuth system was also 
studied. The stability of In,B15 and the hexagonal form of InSb 
was the same in the ternary system as in the binary systems. 
Antimony in the ternary system could exist either in the amor phous 
Or in the crystalline state. An in: rease in indium content 
tended to form amorphous antimony. The authors constructed a 
topological structure diagram for the ternary system, no ternary 
compounds were observed. There are 3 figures, 3 tables and 

12 references 8 Soviet and 4 non-Soviet. 
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| Table 1. Interplanar distance d ond intensity I 
reflections from Au-Sb alloys 
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Table 2- Experimental values cf d and calculated values of 
@ and oc for the metastable compound InsBio 


TaGanuna 3 
Snenepumenrasnwe snatenna d (MEMNAOCKOCTHEIX paccToRMKA) 


W_PACCHMTAHHHe 1O HMM SMOXEMMA NApameTpOB a MC 
pewerxn metacta6nasnoro cocnmnenne In, Big 


| / | hkt a, A 
| 


Craé 002 
Crag WEAK 102 
Cpez . 210 
Cpegu MEDI 300 
Chapt eRONG 212 
Cna6.weEaAK 113 
Cnapusreedva 203 
Cna6.we ak 004 
Cpean. enn 104 


RENNNEOSs 
SeSGtRSBES 


NH 
3 


fait 
a: 


8,64 
8,83 
8,42 
8,39 
8,44 
8,46 
8,54 
8,72 
8,57 
7I 8,53 


Cpeanne axayennun MEAN vacves 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


Electron biffraction 


“5 
be 
aT 


Pre. 1. 
meTactaGibioro 
nua AuSb,. 
Fig,1. Electron diffraction 
pattern of the metastable 
compound AuSb3 


cocaine- 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


SnextTpovorpasma | 


1238: 


east EE. 


CIA-RDP86-00513R00 
5 ; rome eareas (t f 


$/126/61/011/002/008/025 


Puc. 2. Snextponorpamma 
veTactaOuabHoro coeaH- 
ncnna Jn,Biy. / 


Electron diffraction ~ 


Fig.2. 
pattern of the metastable compound 
In3zBiog 


CIA-RDP86-00513R0012388 


3 SaaS 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001238: 


$/126/61/011/002/009/025 
£111/E452 


AUTHORS : Palatnik, L.S., Fedorov, G.V. and Ravlik, A.G. 

“ached lal Zapata Reeth yh. 

TITLE: Electron-Diffraction Investigation of Tron-Carbon 
Alloys of Varying Composition Prepared by tne Use of 


Electron Bombardment 


PERIODICAL: Fizika metallov 1 metallovedeniye, L961, Vol.11l, No.2, 
pp.230- 239 


TEXT - The authors have developed a method for preparing Fe-C 
alloys of varying composition by evaporation under the anfluence 

of electron bombardment. Thin tirlms can be obtained for electron- 
diffraction study. In preparing their specimen of varying 
composition both simultaneous and successive condensation of iron 
and carbon were used. To evaporate carbon a pure carbon specimen 
was made the anode and a tungsten spiral the cathode, a constant 
accelerating field being produced with the aid of a 3.6 kV, 500 W 
transformer and a rectifier in a bridge circuit. A feature of the 
circuat 18 the provision of an electroni: relay which swatches off 
the high voltage if the anode current rises beyond the permissible 
value through the occurrence of a gas discharge (either in carbon 
vapour or gases evolved from the carbon). The circuit provides a 
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carbon evaporation rate of 150 mg/hour with a 0.15 cm3 specimen and 
400 W. Iron evaporation was obtained using a conical tungsten 
heater coated with alundum. For deposition single crystals of 
rock-salt or rock-salt condensed on glass were used, a special 
heater being provided by which the temperature could be raised 
quickly to 400°C. The electron-diffraction investigation of 

the iron-carbon alloy prepared in this way was effected in a type 
3M-3 (EM-3) electron microscope with a diffraction attachment, 

The error in inter planar distance determinations did not exceed 
0.02 A. It was found that simultaneous condensation of iron and 
carbon on cold surfaces gives a mixture of ferrite with "amorphous" 
carbon (or a finely dispersed carbon-rich phase). By condensation 
on to a surface at about 200°C, ferrite and cementite are formed 
whose diffraction lines are very diffuse. clear and intense 
interference rings of these components are obtained when the 
surface is at 250 to 400°C. The carbon lines became more intense 
with ancreasing carbon content (its concentration can be found by 
electron-diffra:tion phase analysis), With successive 
condensation on to a surface at about 100°C. the pattern shows 

iron rings and a halo for "amorphous" carbon, at 250°C and over, 
Card 2/4 


13R00123 


8 


reign ee 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R001238: 
3 EET EFS aac a 


PAUSES ah esse 


$/126/61/011/002/009/025 
Electron Diffraction. £111/E452 


ferrite and cementite are present. On cementite electron 
diffraction patternsthe lines (002), (111). (020) and (221) were 
found. These are generally absent from X-ray patterns (Ref.3). 
When thin layers of carbon and iron were deposited successively on 
to a surface at 250°C. a hexagonal structure wath closest packing 
was found with a = 2.75 and c = 4,36 R (lines (100), (002), 
(101), (102), (2110), (2103), (112), (203). (120). (121) were seen). 
Annealing at 600°C produces cementite. Some indications of such 

a phase have been obtained. e.g. by K.H. Jack (Ref .& J.Iron and 
Steel Inst.. 1951. 169, 1, 26) L J.E.Hofer E.M.Cohn and 

wW.C. Peebles (Ref.9: J.Amer Chem, Soc. . 1049.77.1,189) and others 
(Ref ,7 and 10). In further experiments, a 50% nickel-1ron alloy 
was used in place of iron, The Fe-Ni-C alloy deposited ona 
Single-crystal surface at about 400°C showed a gamma phase with a 
lattace period of 3.62 Kk corresponding to about 2% C. The authors 
point out that the method developed can be used to prepare carbon- 
containing binary and multicomponent alloys and study their various 
non-equilibrium states. There are 5 figures and 10 references: 

7 Soviet and 3 non-Soviet. 
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AUTHORS; Palatnik, L.S., Konovalov, O.M , Gladkikh, N.T and 
Kolesnikov, V_ N 


TITLE: Investigation of the Three-Component Semiconductor 
Compound PbBiSe, 


PERIODICAL: Fizika metallov 1 metallovedeniye, i96!, Vol 11, No 5, 
pp.677-680 


TEXT: In investigating Pb-Bi-Se alloys of variable composition 
the authors discovered that the PbBiSe, compound has semiconductor 
properties. The Pb-Bi-Se alloys were produced by simultaneous 
evaporation and condensation of the components onto a glass base Xx 
in a vacuum chamber (about 5 x 107° mm Hg) The temperature of 
the glass base varied between 20 and 120°C Thus. specimens of 
variable composition were produced which were in a highly non- 
equilibrium state and also in a state approaching the equilibrium 
one. The investigations included measuring the thermo e mf and 
also X-ray phase analysis, It was found that for a content of 
28-44% Pb and 24-32% Se a sharp rise takes place in the thermo emf 
(to 300 iV/deg), X-ray investigations showed for this range lines 
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of a phase not hitherto Inown to extst in the investigated binary systems 
The maximum thermo e.m f are obtained for alloys condensed onto a 
base at the temperatures 20 and 120°C From the results it 1s 
concluded that the compound PbBiSe, forms and it was considered 
probable that this compound has semiconducting properties 
Therefore, massive specimens of PbBiSe, compounds were investigated, 
These were produced from a charge corresponding to the storchio- 
metric composition except for the selenium where an additional 
quantity had to be added to ensure equilibrium pressure of the 
selenium vapours in the free volume of the ampoule at 1100°C The 
charge was placed into a quartz ampoule which was evacuated and 
sealed after heating for two hours at 100°C The thus produced 
compound was purified by zonal refining. The obtained PbBiSe. 
specimens had a tetragonal lattice with the parameters . 

a = 5.26 R, ¢ = 3.84 R The temperature dependence of the electric 
resistance is plotted in Fig.3 (a - prior to zonal purification, 
during heating; - Same, during cooling, A - after zonal purifica- 
tion, during heating). Fig.4 shows the volt/ampere characteristic 
for a point contact (I,mA_ vs ULV) Fig.5 shows the dependence 
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AUTHORS : Palatnik, L.S., Fedorov, G.V. and ll‘inskiy, Al. 


TITLE: Substructure anda Microhardness of Vacuum Conden- 
sates of Copper 


PERIODICAL: Fizika metallov 1 metallovedeniye, 1961, 
Vol. 11, No. 5, pPpe 815 ~816 


TEXT: The physical properties of thin metallic layers 
produced by evaporation in vacuum is of great interest. 
particularly the relation between the structure and the 
properties of condensates of various metals. In this note 
gome results are described of investigations of the sub- 
structure and the microhardness of condensated copper films 
produced from copper of an initial purity of 99.995%. 
Evaporation was in vacuum of 10 mm Hg at a rate of 

6-8 mg/min, using as a basis sheet copper, the temperature 
of which was maintained constant during the experiment. 

The microhardness of films 40 + 5 » was measured by means y 
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of a 1\\\-% (PMT-3) instrument with automatic load 
application, described in earlier werk of two of the 
authors and V.M. Kosevich (Ref. 3 - Zavodakaya laboratoriya. 
1958, 6, 756). The substructure of the films was investi. 
gated by means of ionisation apparatus ‘y. -'2:OVUW (URS-501) 


with Cu, radiation; type II distortions and block x 


mosaics were evaluated on the basis of the width of the 
interference lines. Furthermore, the dislocation density 
was evaluated; the upper limit of the dislocation densities 


was evaluated directly from the widening of the interference 
lines and the lower limit from the size of the mosaic blecks. 
The results are given in a graph and in the following table 
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Base temperature, 7 2 
c Dislocation density 7’ . 10° cm 

eeieey pee ge 
bovtom 


40 43 
180 1.2 
300 ? 0.2 


The maximun dislocation densit»s* 1.3 x %.5 x rot? ts 

are higher by one order of magnituds than those determized ty 
Jo Williamson and R. Smaliman (Ref. 5 - Problemy scsremenn:y 
fiziki, Vol. 9. 1957 p. 95) by X-rav methods fcr ms3eits metal me 
subjected te very high piastic deformation at low temperaturz <3 : 
The results ere in good agreement with thoas of G.A. Basset 

and D.W.LPashly (Ref. 6 - Inst. Metals 1959. 87 12. 449) 


who determined the disiccation denaaty an condansed silver 
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films ef 1 000 - 2 000 A thick (10°° - 1073 oan) ae Ths high 
microhardne:s cof the films inwes*j,gat ed by the suvhors cf thas 
paper (maximum of about 300 kg/mm ie ettrabuted cc the larg: 
number of dislo ations and cther disturban: -2 of the regular 
crystal structure which are unifsrmly dastributed «hroughcu' 

the volume. The strength of the tilms was 5 -% tims: »3 high 

as for massive copper in the annealed state. If tha 

temperature cf the bass is increased to #50 “°C. the miccohardneisa 
of the condented film de:reases to valueg that sre characteristi. 
for annealed «upper CH = 40 ~ 45 kg/mm !}. This 18 probabiy 


due to an increas: in the mobility of the atoms of the 
condensing metal which takes place as a reault of intreasing 
the temperature of the base and leads te a decresss in thea 
density of the defects of the crystal lattice and thus to a 
decrease in the microhardness. It can be seen from the gz aph 
that the increase in the microhardness of the condensate on 
reducing the base temperature i3 accompanied by a refining of 


the m were blecks and this is in agreement with modern views 
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that hardening of the pure metals is caused by refining of the 
mosaic blocks. With increasing temperature of the base the 

type II microstresses are reduced. Copper films forn with a base 
tenperature of 160 C for only insignificant micro-distortions, 


l-afa = 065 x 10°? , and these decrease still further with 

increasing temperatyre. However, the microhardness of a condens- 

ate produced in the case of a temperature of the base of ; 
180 °C is over four times higher than the microhardness of films 
produced in the case of a base temperature of 450 26 x 


2 
(Ht, = 270 keg nae and 60 kg/mm”, respectively). {Abstractor's 


note: Weatouen is obviously a printing error). It is pointed 
out that for thegiven mechanism of hardening of copper, tie 
type II stresses are apparently not a characteristic of the 
substructure, which is necessary for conserving the hardened 


state. There are l1.fisgure, 1 table and 8 references: 
7 Soviet and 1 non-Soviet{ English ~ see text). 
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4 Khar'kovskiy politehniches;iy institut imeni V. I. Lenina. 
(Aluminum-—Metallograpt.y) 
(Flectron diffraction examination) 
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AUTHORS : Palatnik, L.S.. Fuks. M.Ya., Boyko, B.T. and 
Pariyskiy. V.B. 

TITLE: Electronographic Study of Substructure of Thin 


Condensates of Aluminium by the "Microbeam" Method 


PERIODICAL: Fizika metallov i metallovedeniaye, 1961, Vol. ll, 
Noe 6. pp. €64 - 869 + 1 plate 


TEXT: The electron microbeam is suitable for studying 
indiyidual teflections from crystallites of dimensions 100 - 

300 A and for evatiating the relative misorientation between 
crystallites. Thus the electronographic microbeam is a 

direct method of observing the substructure of crystals. 
Aluminium films 60 - 200 thick condensed in vacuo on a 

cold surface were studied by this technique. The filws were 
transferred to aluminium fo1l wath heles of 20 to 70 u~. The 
thackness of the falm was estimated by a photometric method : 
with an accuracy of 10°. Photographs were talen in a hagh- 
temperature electronovraph with electrostatic focusing. The 
films were neatecd at a rate of 30 °C/min and electron-diffraction 
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patterns were taken at room temperature. 200 300. 400 and 

KGO- nGy, Mine mean linear dimension of a coherentgreflecting 
region for films heated to 400 °C was 140 - 335 A. This 1s 
Similar to the mean dimensions of mosaic blocks determined 

by X-ray investigation of deformed polycrvstals,. 

The Debye ring at 20 and 200 “C appears continuous and diffuse. 
Heating to 300 “C results in the appearance of intensive Spots 
but the general background 1s still retained. At 400 °C this 
background 158 very weak and at 450 °C it disapnears. The 
number of spots remains practically unchanged on increasing 

the temperature from 300 to 450 °c. Photographs are included 
for the (111) ang (200) lines taken from a film 125 K thick 
on an area of 20 .~. heated to 300, 450, 400 and 450 °C (X15). 
At a magnification of 60, spots of increased blackness can be 
seen on the electron-diffraction patterns taken at 20 and 200 °C. 
The complete results are tabulated The mean linear dimension 
of the crystallites was calculated from two formulae: 
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Ms mé uoa.. volume of tie regicn Civins, coherent 
re:lLectisns and 
rm) is oe fil. taieknise. 
“Se save or the cryutel.ites inereases wit increase in 
temperature. The degree of misorientation of crystals in 
.uecensed films 18 -omevnat s2cater tian the vales ror 


viGdacry cry tals. Thais may ixolais tae Noa resistance tu 
plastic deformation ane hi ya rate of difle srom of such fa bus. 
POre area Cicaie Gable gi 92. Peted sneer? 7 Soviet 

anc 4 ron “Voviet. Th- two Englasn-lLonguace references 

(uoted are: Ref. 10. duas.el, A.G.. Roebuck, J.S. Proc. Roy. 
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Soc., 1934. Avth5, 676: fer. C., Hall, RM. Acvances in 
Physics, 1959, Vol. 


ASSCCIATION: Khar ‘hovstiy eosudarstvennyy universitet i:n. 
AeM.e Gor‘hoso (Kharii:ov State University im. 
A... Gor'thiy) 
ahar'kovshiy politekhnicheshkiy institut 
in. VeI. Lenina (Khar'lov Polytechnical 
Institut im. V.I. Lenin) 
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4052/A101 
J fire 
AUTHORS: Ovcharenko, N, N., Palatnik, L, 8. 


TITLE: The effect of anneaiing on the structure of the surface layer of 
iron subjected to electrosparking with different metal electrodes 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1962, 97, abstract 41632 
("Uch, zap. Khar'kovsk, un-t", 1961, 110, Tr. Khim, fak. 3 N.-1, 
in-ta khimii KnGU, 17. 101-108) 


TEXT: The character of diffusion of different alloying elements in ,7Fe 
was studied, as well as the thickness of the diffusion layer produced in the 
process of annealing in vacuum at 950 C during 5 - 15 hours on armco-Fe and 
carbon (0.08% C) Fe samples treated prior to annealing by 4 protracted electric 
are with metal electrodes - V, Cr, Ni, Co, Mo, W, Be and Cu. The thickness of 
the surface layer after electrosparking is 6 - 204. It is established that V, 
Cr, Mo and W diffuse in y-Fe in a continuous front, Co and Ni spreading mainiy 
along the austenite grain boundaries. The coefficient of diffusion D was 
computed by the formula x --D + t, where x is the thickness of the layer in cm, 
D is the coefficient of diffusion and t is the annealing time in sec, The 


Lowe 
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evaluation of D of the investigated alloying elements in \-Fe gives vaiues Prot 
2to9° 107 em’/sec™}, D of Ni, Co, Mo, W and other elements in carbony) Fe 


{4s somewhat higher than in low-carbon steel, There are 6 references. 


A, Babayeva 


[Abstracter's note: Complete translation] 
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AUTHORS: Palatnik, L. S., Komnik, Yu. F., Koshkin, V. M., and 
Belova, Ye. K. 


TITLE: A group of ternary semiconducting compounds 
PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 1, 1961, 68-713 


TEXT: In the introduction, the authors show that in the choice of new 
multi-component semiconducting compounds one must use not only chemical 
criteria but has also to consider the thermodynamic stability of the 

compound concerned. The authors BiVeHT, her a series of alloys of the 
type of the ternary compound BAS Here, Bl - Cu, BIV . Ge, Sn, 


Pb, and a = S, Se, Te. X-ray photographs show that all these compounds 
except that with Pb, form diamond-type crystals. From the "structurai" 
lines of the X-ray photographs, the authors determined the lattice para- 
meters which are compiled in Table 1. Beside these "structural" lines, 
also "superstructural" lines were found. The hkl indices of these iines 
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A group of ternary... 


are all even numbers, and their sum ig hy = DS) 4n + 2 (n 


These values are listed in Table 1, It is noted that S, Se, ang 1 

form an anion subgroup of the compou Cu, Sn, and Ge 

atoms form an analogous cation subla - When the differences ty the 

omic factors of ani the "superstructural" iinas \/ 

It was further 

—-» Te causes a regular increase in 

8, but to a lesser degree, were 

stituted by Sn, The authors Conclude from the 

i shown in Table 2 that the Ge4+ ang Sn4+ 


anions concerned (see gee”, Te“"), 


the lattice parameter. Similar change 
observed when Ge was sub 


ratios of the jdonic radi 


cations form tetrahedrong With all 


cation forms a tetrahedron with these 


This Crystallo- 
of the authors to 


the lattice parameters are 
according to the formula 
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8 wi. 8 
a = come — ——_-,, 
calc, ye ys 


detween th> Connections of anion and cation in the anion- (and cation-) 

tetrahedron, r - the mean atomic radius in the lattice of the examined 

ternary Compounds. Results are shown in Table 1, Moreover, the ternary 
re turned out to be semiconductors. Finally, it is 
nthesis of new g 


T (1). Therein, @ denotes the mean distame 


too. 

ompound, 

will depend on the degree 
1 figure, 3 tableg, 


ASSOCIATION: Khar'kovakiy gosudarstvennyy universitet im. A. M, Gor'kogo 


Khar'kov State Universit imeni A. M. G r'kiy). 
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Nauchno-issledovatel'skiy institut Osnovnoy khimii Khar'koy 
Scientific Research Institute of Basic Chemistry, Khar'kov) 
s 


PRESENTED: December 2, 1960, by S. aA, Bekshinskiy, Academician 


SUBMITTED: November 26, 1960 2 Table 4 


Ha6moaaenue 
- | (caad ) coepx- 
Coegvnenua |-—————__—_ . ‘ThyeTypnue 
Legend to Table 1: a aunnn hj 
1) Lattice Parameter, A; 
Ta} calculated with (1), 
1b experimental; 
2) error, 4; 3) observed 
weak "superstructural" lines, CurGeTes | 5,97 


4 a Ss | Se | Tes CusSnTey lett 


4,12,36,44 
4,12, 20,36,44 
44 


BRE 


4,44 
4,12,20,46, 
44,52 


442,44 


g 


Hom > a’ 
a Be 
47% | 1.91 | 2,03 


Legend to Table 2: 1) Ions 
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AUTHORS : Palatnik, L. S., Levchenko, A, 4., and Kosevich, V. x, 


TITLE: Formation of dislocations in the electrical ®rosion of 
Single crystals 


PERIODICAL: Doklady Akademii nauk 88SR, v. 138, no, 1, 1961, 96-99 


TEXT: The aSuthore have examined the @ietribution of dislocations Produced 

by spark Gischarges on dienuth, antin Sle crystals, For 
bismuth and antimony the ex the (111) Cleavage xX 
Planes, and for zine on the The following etching agents 

were used: for bismuth 20 % of ERO, in CH;COOH, for zino 7 % of HCl in 


CH, COOH, and for antimony, CP -4 (SR-4). Prior to the experiments, the 


specimens were examined for dislocations, whereupon those sections of the 
Planes concerned that contained the least dislocations were Onde subjected 
to a spark discharge, The sections were then photographed (Pig. ta) and 
etched again (Pig. 1b). Besides anode and cathode holes, it was thus 
Poseible to establish a major number of etching figures Biving evidence of 
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4n intensive formation of novel The 
of dislocations are graphical 

As may be seen, the large dig 

to a depth beyond 25 Me 6oIn the range 


to about 1-10° _ 5*10° on™? and at greater depths are 
normal density. Pig. 3 presents a zone diagram of the 
constructed on the basie 
dietribution of diglocati 
bismuth and a 

patterns 

(Pig. One 

dark zone are deep, sharp 
@ flat and smooth character. 

f4111 « hexagonal Plane both in cae 
Dislocations in these @xperinents ar 
Processes: 1) The surface meete an 
Space. 2) Crystal undergoes a 

field of thermal etreeses ie 
formation of Gislocations 
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density distribution, 
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and its, solidification are characteristic of A schaites at an anode. Most 
of the dislocations in the region where the discharge occurs,are produced 
‘by thermal stresses. These dislocations are much more numerous around an 
anode hole, than around a cathode hole, This is related to the fact tha: 
in the first case electrical erosion proceeds in the form of a melting 
process, while in the second case the thermal stresses at the cathode BLOF 
very quickly, and the limiting stress is’ soon reached, where meta) 


particles are ejected. There are 4 figures and 6 references: 5 Soviet- 
bloc and 1 non-Soviet -bloc. : 


ASSOCIATION: Khar'kovskiy politekhnicheskiy institut im. Vv. 1, Lenina on 
(Khar kov Polytechnio Institute imeni V. I. Lenin) 


PRESENTED: December 27, 1960, by S. A. Vekshinskiy, Academician 
SUBMITTED: December 25,1960 
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8/020/61,/140/003,/010/020 
B104/B125 


AUTHORS; Palatnik, L. S., and Gladkikh, N. 7, 


TITLE: Effect of the microheterogeneous condensation of metals ina 
vacuum 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 3, 1961, 567-570 


TEXT: The authors have shown in a number of papers (L. Ss. Palatnik et Bl. 
DAN, 124, 808 (1959); Fig, met. i metalloved., 10, 632 (1960); ZhFKn, 33, 
1859 (1959); Fiz. met. i metalloved., 9, 274 (1960)) that the transformation 
of a sub-cooled unstable phase (e. g., subcooled vapor) into a stable phase 
&+» crystal) occurs via & metastable intermediate state (e, &-, liquid 
) according to “step rule". The latter is not Satisfied within an 
upper (0,) and a lower (6,) limiting temperature. The authors tried to 


determine the lower limiting temperature 9, for Cr, Pt, Ti, Fe, Co, Ni, Be, 


Cu, Au, and Ag. The metals "ere evaporated in a vacuum of about 107> mm Hg 
from tungsten Spirals or from aluminum- or beryllium-oxide crucibles. 4 
carefully polished Cy base layer (120+2004 mm) was placed 70 mm away from 


Goo g Capo retor. A temperature gradient was produced on the base layer: one 
ar /4 
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end was water-cooled, and the other wag kept at a desired temperature. Five 
thermocouples were arranged along the temperature gradient. This experimen- Ve 
tal arrangement made it possible to change the state of the condensate 
continuously, according to the temperatures of the base layer. Three 

regions of the surface condition with a rise of temperature were estatlished 
visually: I) a wide mirrorlike one, nd dull one, and IIT) a 

wide reflecting region, igher temperatures. 

concluded that ir, ture interval 


condensation takes Place. The latter is re- 
e@arance of two condensation mechanisms; 
—~dliquid—»ysolid. I+ was found in microscopic 
solved by a 1000-fold 
Region TT. however, exhibits an 
X-ray diffraction studies showed &rain sizes 


of 1072 and 107) mm in the regions I and III, respectively. The X-ray 
pictures of region II look as if those of regions I and III haa been super- 
posed. Thus, a "bidispersing" condensate exists in region II. The curve 
of the microhardneas as a function of the base-layer temperature exhibited 
Card 2/4- 
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a distinct dip in regior, II. The 6uthirs' resultg are collected in Table 1, 
0, qT, = 1/2 can be revarded ag a vhysica) Constant. dhere are 4 figures, 


1 table, and 7 references: 6 Soviet ra: non-~oviet. Tre reference to 
English-language putlication readsas fullows: R. S. Sennett et al., 2. 
Opt. Soc. Am., 40, 203 (1950), 


ASSOCIATION: Khar'kovekiy gosudarstvennyy universitet im. 4, M. Gor'kogo 
(Khar'kov State University imeni 4. M. Gor'kiy) 


PRESENTED: June 13, 1967 hy 6. va Vekshinskiy, Academician 


SUBMITTED; June 12, 1961 
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AUTHORS: Palatnik, L. S., and Gladkikh, N. fT. 
i; 


TITLE: Condensation mechanism of Cu-Ni alloys 


PERIODICAL: Akademiya nauk SSSR, Doklady, Vv. 140, no. 6, 1961, 1257 ~ 1300 


TEXT: Ina Previous paper (DAN, 140, no. 3 (1961)) the authors have 
Studied the condensation of pure metals (Cr, Pt, Ti, Fe, Co, Ni, Be, Cu, 
Au, Ag) in vacuo. In the present paper they describe the condensation of 
&@ solid Solution, Fig. 1 illustrates the scheme of the Cu-Ni alloy pre- 
Paration. Cu and Ni were evaporated from crucibles 1 ang 9 Placed 60 am 
away from eich Other. ata distance of 70 mm from the crucibles, the Dase 
layer (polished aluminum, 1.5 mm thick) was located. A temperature 
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-3 cm) existed in III. 

The microhardness as a 
is shown in Fig. 2.) x. 
Condensation brocesses: 


There existed two 
re microheterogeneous" Condensation 


of alloys was wider than that of pure metals. There are 4 figures and 6 
Soviet references, 


ASSOCIATION: Khar'kovskiy g0sudarstvennyy universitet im. 4, M. Gor'kogo 
(Khar'kov State University imeni 4. M. Gor'kiy) 


PRESENTED: June 13, 1961, by S. A. Vekshinskiy, Academician 
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AUTECRS: Palatnik, L. S., Gladkikh. N T . and Naboka. 


TITLE. Second (lower) temperature iimit of In. Sr. Pt 
condensation 


PERIODICAL: Fizika tverdogo tela, v 4, no 


TEXT: The lower temperature limits of condensation of In. Sn. Pb «ni B: 
were determined by evaporation and condensation on non-uniformly heated 
polished copper bases (120<19.1 mm). The evaporation rates ware between 


107? 


and oo} Pye sec. AS Was Shown in previous experiments 

or the Cu plate consists of two brignt and an intermediate ma~ sectic:. 
5S Falatnik et al . DAN SSSR, 224, 608, -96C; DAN SSSR, 

In the mat section that ccrrespornds to a certain temperature 

Cu plate two condensation processes take place: gaseous——s 30 

gaseous —3 liquid——9solid This condensation is termed micrenet 
condensation. The lower temperature limit 0. of condensation 


n 
\ dee 


the mat section. If the temperature of the Cu plate is lower 


Card 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001238: 


second (lower) temperature 


metals crys ta ize &aseous > 1q4u14; at tempera vures at Ve ThE Meta 
cr Stallize gaseous 8 T I j 3 whe e 8S the Med = 
V —— SOiid. he a ie) Q 
>/T r T i ig, 


ter rerature of th i [ a 
. e meta: is independent of the type Of The meta] eee i} 
pees a temperature interval Cy Mlcoroheter. Kerecus % jer Be | _ 
; : . Ke tray nS 5 
Ag = = 40 In the region Of the UpLer erlitical ilk iin a ate 
} hetis Ps SP eta oe 


also a region of micr oneter ogeneocus ecndensati On exists: Q ’ Tt 
iven a & I limi Ly! eny I ira | : 
é or the upper Critica, lt ig t iperat 


1 wy 5 
tatle,and 5 Soviet references. 


nove. y gosudaretvennyvy univere:- 


Or Se Ti, 


1o6" 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


"APPROVED FOR RELEASE: 


Tuesday, August 01, 2000 


CIA-RDP86-00513R001238: 


ns 


AUTHOHS : faletnik,.-—s-, and Gladkikh, 


TITLE gr and Cd condensation conditions in the second (loaer’ 
limiting temperature region 


YERIODICaL: Fizika tverdogo tela, Vv. 4, now. 2) 1902, 424-426 


TEXT: Layers of Zn, Cd and Zn-Cd alloy, were investigated, conagensed cr. 
to polished copper backings at temperatures petween -180 and o°c at rates 


of 107° 


- 2 soa eh «14 : 
- 10 3 g/eon sec. Zn and Cd condensates can be divided intc tfree 
temperature regions: I (low-temperature ) on the liquid-nitrogen temper :ture 


side, III (hign) on the 0° side and II, tetween these two, wren 
microheteroseneous condensation takes place. Microstructure analysis 
showed that a fine-crystalline structure (1~0.5p) occurs in Ill, a 
giobular structure (1-2u) in I. II contains single crvstals and globules 
at the same time. In I and IlI crystals and globulae grow when the 
condensation rate W is raised. The second (lower) limiting temperature 
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eo 7 cs B125/B104 
AUTHORS : . Palatnik, L: S., Kosnkin, V. Me» Gal'chinetskiy, L+ Pe, 
“Kolesnikov, V- I++ and Komnik, Yu. F. 
TITLE: Some properties of semiconducting compounds of the type 
ILIV VI 
AaB ty 


PERIODICAL: Fizika tverdogo tela, V- 4, no. 6, 1962, 1450 - 1431 


TEXT s This paper deals with the conductivity and thermo-eml of compounds 
F ILIV,VI I IV vi orn 
with the general foraule ADB h, (oe Cue ie B88 Sn, X= Sy 5ey 
or Te). Most of these compounds have covalent bonds-. Samples were molten 
in evacuated quartz ampoules and purified by zone refining in 12 to 16 
operations. Compounds based on sulfur and selenium can be purified by 
zone refining more easily than compounas based on tellurium. The values 


of the conductivity 0 (ohm cm”) and of the thermo-emf a (nv/deg ) at room 
temperature are a8 follows: 


cara 1/3 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R0012388 


peo abc carla ees 


"APPROV 
id FOR BETES: Tuesday, August 01, 2000 


® 


g/'181/62/004/006/ 007/051 


p125/B104 


of semiconducting--- 
Cu,SnTe, 


Sone properties 
| 
Cu,5n5e, 


Cu GeSe, | Cu,GeTe, | Cu,8nS, | 


Cu,GeS, | 
| : 
1.9 4.40102 | 0-49 91 | 4.4°107 
a 40¢-300 | 70-100 | 10 | sscc00l 250 30 
From the Hall conetant R and from o one finds u = 4870 on’ /¥8e0 and 
au « 400 cm/vrsec and N = a ean 
ee 


1 an?) 
cm for Cu,GeSes» an 


e majori No» their concen 


He 17°10" 
(u = mobility of th ty carriers, 
s increases with_de= 

IV 


for Cu,SnSe, 
tion). The electrical conductivity of the compound 
creas ing strength of the chemical ponds. 108 9 of the groupe Cu angie: 
r function of the lattice constant 4- ceeieue’” 
The compounds i‘ 


cu,Snky je an almost lines 
of the anions affe 
a diamond-type lattice. 
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and Gladkikn, h. 7. 
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Fizika tverdogo tela y V-. 4» 


heen ae Paerreens 


The vacuun condensation of 2n and Gd on tasic iayers 


emperswure @ gradients of 20-306 °c and with deposition ra-ec 


-8 2 ay 
- 1G g/om -sec is studied, 


. , X\ 
= AEX D\ TH, RT) 
neat anu 6 the critical temperature of 
ana CG crystaliize from tne vayor. This 
- that of Bi, Pb or Sn, and is connected witn tn 
say point Pots in the p-T diagram. If FL ¢ 8 
piace via the liquid phase (as happens wits Bi, rbd, 


Herd Af5 


APPR 
OVED FOR RELEASE: Tuesday, August 01,2000 CIA-RDP86-00513R0012388 


CIA-RDP86-00513R001238: 


| en 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


5/181 /62/004/008/026/941 
Influence of the position of the ..- B102/B104 


condensate crystallizes from the gaseous phase, h being the vacuus 
pressure at which the experiment jis made. For both Zn and ta logw isa 
Linear function of 1/2. The temperature ran§® of the vapor-to-crystal 
condensation .may be divided into several sections (in the case of fh ans 
Cd there are three of these, A, B, and c) differing as regards orientation 
of the crystals. For Zn and Cd the transitions from nonoriented a 
oriented condensates or from one texture to another are characterizes 

py the ratios of T,, (or 1 corresponding to the boundaries crtweer 


the temperature regions A and B (or B and C) and the melting Somperuzure 
24: For Zn the ratio rey Ae = 0.57 and T../f, = 0.69, for Cd tie rai 


a ey = . = elle * k f ¥ ee ee an 
aplta 0.58, Deel 0.7 The microhardness of the condens ; 


function of tne base layer temperature follows 4 steplike course 10%: ple 

copper and for glass backings. Pnis is due to the differences in porosivy 
of the.condensates and the differing orientations of the crystals. Ynere 

are 5 figures and 2 tables. 
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Card 2/3 


orb eeib 


A : , | 
PPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


HABPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86- 


0513R001238: 


= bed | esi RS 


fat 


3/18/62, 0%4/009/008/045 
B108/5186 


AU HOw: Paistnin, ve ve, noshkin, Ve hey and Gal'chinetskiy L. P. 
TITLE: The necninis.. of orderine in three-component semiconducting 
compounds . 


rEKJOvICaL: Fizika tverdoco tela, v. 4, now 9, 1962, 2565 - 2571 


Tears Urlering in multi-component semiconductors can considerably influ- 
ence tne electronic proverties. The microscopic reasons for this phenomerm |: 
on in a tiree-conponent semiconductor are elucidated. One of the three 
tyes of «tom ("anions") in this covalent type of semiconductor differs 
from the other tvo ("cations") as rerards chet.ical properties. Ordering 
in the cetion sublattice is not, however, associated with the covaleyt 
forces. ‘t.e small contribution of ionic bonds is responsible for ordering, 
This is im accordance with the theory of Hume-Rothery (Struktura metallov 
4 sglavov, GiTladat »o chernoy i tsvetnoy metallurgii - The structure of 
metals-and alloys, GXTI2dat for ferrous and non-ferrous metallurgy - hey 
1956) vho xttributed ordering to the differing size of the atoms in the 
individual compcnents. experimental jata on more than 30 three-component 
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B125/3B102 
AUTHORS: Palatnik, L. $., and Il'inskiy, A. I. 


TITLE; The effect of vacancy hardening in vacuum condensates of 
Copper and silver 5 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 12, 1962, 3564-3567 ! 


mined by X-ray methods and the abnormally high vacancy density ig estimated, 
The metals were purified additionally by heating then in vacuo to More than 
1000°¢c, Cu and AB Condensat 


of the vacancies 
was 99.99% and 
Cu and ag condensateg 
in high 
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precision negative X-ray picturea under Cu and Ag radiation and by 
comparing these pictures with those of Ag and Fe standards. Since the 
radiographic lines of high strength Cu and Ag foils are smeared out, 

d was calculated also by the microphotometric method developed by R. Asimov 
(J. Appl. Phys., 31, 410, 1960). The error of d (0.02% for Cu and 0.01% 
for Ag) is not bigger than that in the usual evaluation of the X-ray y- 
photographs with good line splitting. The lattice constant of films of 
maximum strength condensed on a backing at 50, 100, 250 or 300°C is by 
0.055% (Cu) and by 0.03% (ag) smaller than that of ordinary crystals. 

Such condensates are in a non-equilibrium state. after these sanples 

have been stored for two weeks at room temperature the lattice constants 
revert to the standard value. The decrease referred to in the lattice 
constant may be due to the following effects: (1) To the occurrence of 
macrotensione (I-type), (2) to the formation of solid substitute solutions 
with elements of rather small atomic diameter, (3) to vacancy hardening, 
(4) to other "growth defects” during the condensation. But it is by far 
the most probably due to vacancy hardening. The radiographically 
determined vacancy density was found to be 0.1-0.2% This is higher by 
one to two orders of magnitude than that of non-equilibrium bulk metals 
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S/070/62/007/001/014/Uz2 
£032/ E314 
AUTHORS Palatnik, LS , Koshkin. V M. and Komnik Yu.F 
TITLE Isoelectronic series of Semiconduc ting compounds 
PERIODICAL: Kristallografiya, v-7, mo. 1, 1962, 124 - 125 


TEXT The authors review published information in order 
to establish whether Soldschmidt's rule (Ref 1 

fiz nauk, 9, 6, 811. 21929), 

for compounds 


for example 
he Cuz ZnGaGeSe, which 


© 
nstants practically equal to 5.65 A 
In Ag,SnTe, . CdSnSb,,. AgInSnSb, and CdInSnSb. the lattice 


o 
constants should be 6.46 A The rule may even apply to 
pounds wth diamond lattic es 
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There are | table and 1] references 8 Soviet-bloc and 

3 non-Soviet-bloc The 2 English-language references mentioned 
are: Ref. 4 - H. Pfister - Acta crystallogr . ll. 22 1958 
Ref. 10 - C.HL, Goodman - J. Phys. Chem. Solids. 6, 305. 1958 


ASSOCIATIONS Khar ‘kovskiy nauchno-issledovatel ‘skiy institut 
OSnovnoy khimiia (Khar'kov Scientific Research 
Institute of Basic Chemistry) 
Khar kovskiy gosSudarstvennyy universitet im 
A.M Gor-kogo (Khar kov State University im 


A.M Gor-kiy) 
SUBMITTED May 26 1961 
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E132/E435 
AUTHORS: _Palatnik, L.S., Komnik, Yu.F., Komkin, VM. 
TITLE: The crystal chemistry of compounds with tetrahedrally 


coordinated atoms 
PERIODICAL: Kristallografiya, v.7, no.4, 1962, 563-567 


TEXT: The reasons for deviations of lattice periods of covalent 
crystals from the values calculated from the tetrahedral radii of / 
L. Pauling and M. C. Huggins are analysed. It is shown that for d 
resolving this difficulty it is necessary to include the fact of wa 
the partially ionic character of the bonds. Tables of new 

"truly" covalent tetrahedral radii for the elements have been 

compiled. Formulae are then given for calculating the lattice 

periods of many-component compounds from these purely covalent 

radii taking account of the ionic components. Usually the 

interatomic distance is calculated from 


= 0.09(x, - x ) 


dip > Ta * 7B 
where x is the electronegativity and r is the normal covalent 
radius (given by Pauling and Huggins). A table of the purely 
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covalent radii is given, the main alterations being in groups l, 

5, 6,7. Comparisons can be extended to include triple compounds 

by a generalization of the formula given above. The differences : 
in the analysis carried out are all on the borderline of / 
significance. There are 3 tables. 


ASSOCIATIONS: Khar'kovskiy gosudarstvennyy universitet 
im. A.M.Gor'kogo (Khar'kov State University imeni 
A.M.Gor'kiy) Nauchno-issledovatel'skiy institut 
osnovnoy khimii (Scientific Research Institute of 
Fundamental Chemistry) 


SUBMITTED: August 31, 1961 
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$/126/62/013/001/005/018 
E021/£E580 
24,7700 


AUTHORS = Palatnik, L.S., Hoyko, B.T., Fuks, M.Ya. and 
Pariyskiy, V.B. 


TIL: Electron diffraction study of the substructure of 
thin films of aluminium, silver and gold, condensed in 
vacuo 


PLAUTODICAL: Fizika metallov i metallovedeniye, v.13, no.1, Loo2, 


71-76 


TUNT: The influence of film thickness and substrate tempera- 
ture on the mean sive of mosaic blocks was investivcated in thin 
condensed films of alumininm, silver and gold. Aluminiun of 
99.9995 purity and silver and gold of 99.9% purity was used. 
Evaporation was farried opt from a, cone-shaped tungsten spiral at 
rates of 4 x 107',5 x 107' and 107! g/sec for Al, Ag and Au, 
respectively. Condensation occurred on ea heated glass plate. The 
films were separated by immersion in distilled water and caught on 
metallic holders of foil containing 0.2-0.4 mm holes, The films 
were examined by electron diffraction using the (220) ring. The 
effect of heating the films was studied. The true diffraction 


broadening was found by harmonic analysis (Ref.6: 8.Ya.Pines 
Card 1/73 


01238: 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


CIA-RDP86-00513R001238: 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


weet oA 


Electron diffraction study ... $/126/62/013/001/005/0148 
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Ostrofokusnyye rentgenovskiye trubki i prikladnoy renteeno-~ 
strukturnyy analiz (Fine focussing X-ray tubes and applied XN-rav 
structural analysis), GITTL, 1955). The main contribution to the 
broadening arises from the small size of the mosaic blocks. When 
there 1s a marked difference in the coefficients of expansion of 

the holder and the tilim, the latter is subjected to nlastic 

defor ation in the process of heating which is accompanied! tivo 
refining of the blocks. With rapid heating, recyrstallisation 

does not remove this effect. Therefore, thermal coefticrente of 
the vilm and holding material should be approximately equal, sath 
increasing film thickness of aluminium and silver, the broadening 
of the lines decreases both in the Initial and annealed states, 
Continuous heating of aluminium films up ta. 150°C ah 4225 ani Lede 
to refining of the mosaic blocks, whereas heating to higher than 
L50°C results in coarsening. Heating silver and gold in the reyvion 
20-400°C also results in coarsening. The mean linear dimension of 
the blocks in aluminium film is avout half that in silver and vold 
films, and coarsening during heating takes place leas intensively 
in aluminium, The probable reason for this difference is the 


formation of highly dispersed aluminium oxide. The mosaic 
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structure is more dispersed in condensed films than in ordinary 
massive samples after cold deformation. The high dispersion of 
the blocks and their strong misorientation can be judved from the 
high strength of thin condensed films, There are 4 tables. 
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E039/E135 


AUTHORS : Palatnik, L.S., Fedorov, G.V., and Fedorenko, A.I. 
podbot Ate ihc 


TITLE: X-ray examination of Zn—Sb alloys for samples of 
variable composition 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.3, 1962, 
426-431 


TEXT: According to the literature there are three chemical 
compounds in the Zn—Sb system, namely: ZnSb, Zn4Sb3 and 

Zn3Sb2. Only ZnSb is stable at room temperature. The others are 
unstable at temperatures less than 200 °C and have some high 
temperature modifications, When alloys are condensed in vacuo it 
is possible to fix non-equilibrium and metastable conditions in 
the alloy. This is because of the high rate of cooling on 
condensation. Experiments were performed to investigate the 
stable and metastable compounds in condensed Zn—Sb for different 
temperatures at the condenser surface and for different 

annealing temperatures. For condensation at 45-95 °C the alloy 
forms a crystalline phase - Zn, 7 ZnzSbo and an amorphous 


Card 1/2 A 
: ao 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001238: 


S/126/62/013/003/005/023 
E039/E135 


(super-cooled liquid) solution of Sb—Zn. At 95-125 °% 
crystalline modification compounds ©- Zn Sbyg and y Zn4Sb3 are 
formed, In the range 125-150 °C the stable Zn——Sb compound 
is formed and the metastable modifications B - Zn4Sb3z and 
€- Zn3Sbo. A detailed investigation at temperatures higher 
than 150 °C was not carried out because of the selective 
evaporation of Zn. It is shown that at the low temperatures of 
condensation more of the high temperature phase is fixed in the 
Sample, This is extremely important in the study of metastable 
structure in alloys. The annealing of samples of Zn—Sb with 
variable composition at about 300 °C followed by slow cooling 
destroys the metastable phase and the stable compound ZnSb forms, 
There are 2 figures and 1 table, 
ASSOCIATION: Khar'kovskiy politekhnicheskiy institut im. 

V.I. Lenina (Khar'kov Polytechnical Institute 

imeni V.I. Lenin) 


SUBMITTED ; July 25, 1961 
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AUTHORS: Boyko, B.T., Palatnik, L.S., Rod'kina, N.I. 


TITLE: Electron-diffraction investigation of the structure 
of superheated and supercooled liquid metals 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.4, 1962, 
555-560 


TEXT: The tendency for supercooling to occur increases with 
decreasing thickness of a liquid-metal layer and can be very small 
with very thin films. The structures of liquid tin (99.99% pure) 
during supercooling and superheating, and of liquid indium 
(99.999% pure) on superheating, were studied by electron 
diffraction. Films of the test metals were heated directly in 
the electron-diffraction apparatus by passing d.c. through their 
holder (a tantalum strip). At supercooling by 10°C the intensity 
curves show four very pronounced maxima. This is less pronounced 
on superheating by 30°C and disappears on superheating by 70°C. 

-n the radial-distribution curves for the supercooled tin there 
are six maxima; the third and fifth disappear on superheating by 
530°C and there is a radial change, the curve having only three 
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$/126/02/014/005/014/015 
E073/E535 


AUTHORS: Ruzimin, ALA. and Patatnil., L.S._ 


« 


TITLE: Tension of titanius vapour above Ti-Mo alloys 


PERIODICAL: Fizika waetallov i wmetallovedeniye, v.lt, no.7, 1962, 
795-797 


TEXT: Hv means of the Langsuir method, tne rate of vaporization 
in vacuum of a wire, which 1s heated by an electric current, crags 
neasured, In,ots of rlloy containing 11.47, 22.18 and “235 wtic 
wolybdenum were produced and from these wire was produced by cold 
drawing with intermediate A ee TMaNG in vacuum, The results, 
plotted as log P (atm) vs. 10'/T, were utilised for calculatin,, 

the vapour tension usins the following approximate equation of 

the dependence (on tem-erattre and composition) of the vapour 
tension of titanium over a Ti-Mo alloy: 


(47N - 14. 16N7 + 110.69)+10° tis) 
t.574T i 


where N - molytdenum atomic fraction, T - temperature, °K 
The expression in the numerator expresses the change in the 
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latent evanoration heat of fitanium as a4 
tlon. This ejuation as satisfactory for Ti-Mo 
contents up to 7% +t. ain 
Comparison of tac values 
With those Calculated! 
former are lower, as 
bond energy betwen 
the bond enersy 
1 table, 


thea 
calculated From the 

according te Ravult's 
WAS to be anticipated, 
Citaniwna and molybdenum 
between titanium atoms, 
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‘to be an interstitial Phase (carbide) corresponding to the forma Fe,alc. It 
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tion from liquid solutions as &@ primary phase and in eutectic Proportions, It 
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TITLE: Obtaining highly dispersed metal dere y vaporization in argon |) 
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(Heat-resistant and high-strength alloys), 202-207 


TOPIC TACs; metal powder, ultra fine powder, powder broduction YAPCER Con OEWSATg 
Atvuminvum Pow Dee ‘ : f 
. ABSTRACT: Certain Processes associated with the condensation of metal vapors in an 
inert-gas atmosphere have been investigated, It was found that in the argon atmo- 
sphere, condensation of metal vapors takes Place in a limited 8pace-condensat ion zone 
The size of the condensation gone decreases with increasing vaporization rate and 
inert-gae pressure. On an e erimenta scale, ultrafine powders of several netals 
Were obtained. - The na esium leadmiun, and zind ‘powders had an average particle size 
of 0.001 me: the particle nize of co er and aluminum owdera was 0.00005. The stzee 
of copper end aluninun particlés does not? epend very reathy on the vartfation tn thé 
race of vaporization and the pressure of inert gas, Fig. att. hes: 7 figures, a 
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* TOPIC TAGS: thin film, vacuum deposited film, multilayer film, Sthteceertasies- 
; PEaperis=, metal deposition, metal fils, hardness, copper film, iron, yield stress, 


elongation 4 = 

| ABSTRACT: Multilayer iron“ copper films were prepared by alternate deposition of Fe 
| and Cu on the ring-shaped copper substrate in a vacuum of 5°10-°—1-10-". The total 
| 


film thickness varied within 15—25 4, and the “pitch,’ i.e., the summary tnickaess 

of each pair of Fe and Cu layers, varied from 0.03 p to 2 mm. In the pitch range - 
from 2.0 to 0.5 y the microhardness does not change; it has a value of 300—350 ae hawel 
As the pitch decreases from 0.2 to (.3 u, the microhardness sl.arply increases, auc at 
a pitch of 0.03 uy, it reaches the value of 860 kp/mm?, which is approxinately 5 times 
greater than the microhardness of solid metal. Fe increases the elastic properties 
and decreases the ductility. For instance, the yield strength at 15% Fe is 35 kg ina’, 


and at 30% Fe, 70 kg/mm2. The corresponding elongation values were ? and O.88. Metcin 
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TOPIC TAGS: alloy, alloy composition, alloy phase diagram, alloy system, metii vapor 
deposition 


ABSTRACT: A m6thod for the simultaneous preparation of two- and three-component 

alloy syste overing the complete concer.tration range of all components is presented 
The new method is an extension of tho one propos d by S. A. Vekshinski;y (Novyy metod 
metzllograficheskogo issledovaniya Splavov, M., Gostekhiadat, 1944). ‘Tho metnod 
consists of a simultaneous vacuun evaporation of all the alloy components onto a 
spherical or cylindrical surface (see Fige 1). The density of condensate at a given 
point (see Fig. 1) is given by the expression 
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i binary alloy of variable ©) posan 
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: of pure compononl i; 'D' - papius 
of condensation of pure component 
a at!) All) ie 
i where Q is the mass of the evaporated substance, - 4s Lhe distance between the 
evaporator and the apicenter, b = rf. ic a peowetracal factor, a = C,/it is the 
linear coordinate of point C, OY is the acuiay coordinate of point C. Tnis reie- 
| tionship was testcd experimentally on sntimonylgpec imens , and good agreement between 
| the calculated and experimental values for q was oi:tained. A photograph of tie 
experimental apparatus is presented. Orig. art. has: 5 figures and 2 equations. 
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/\ vj 
ABSTRACT: The compounds CuinTe!, CulnSe,, AginTe, , and AginSe,, of type alplic VF 


were studied by x-ray, thermographic, and microscopic analyses in order to determine the 
nature of fusion and the temperatures of ordering. It was shown that AginTe, and Aglnou, 

melt via a peritectic reaction, reas CulnTe, and CulnSe., either melt congruently with 8 

very smooth maximum on the lighidus curve, or are formed by a syntectic reaction. The 
order-disorder transition tem atures in the cationic sublattice of the compounds were ae 
determined. Portions of phase’ diagrams of the systeme Cu,Te-In,Te, and Ag, Te-InTe, 

were plotted in the range of 45--58 mole % IngTe, and 40—53 mole Ingles, respectively. 

It is concluded that from the standpoint of the nature of fusion, a similar behavior is displayed _ 
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